Abstract: To establish the prevalence of skin disease among nursing home workers in southern Taiwan, dermatological examination was performed on 75 nursing home staff from 11 institutions in Tainan county. Fungal infections were the most common skin diseases identified, affecting 21.4% of all employees. Other conditions included xerosis (13.3%), scabies (10.7%) and dermatitis (8.0%). Fungus was found mainly on the feet and hands (68.7% and 31.3% of all fungal cases respectively). Most xerosis sites were identified on the lower leg (90.0% of all xerosis cases), while all workers with scabies had the disease on their forearm. Dermatitis was diagnosed predominately on the forearm (50.0% of all dermatitis cases). The prevalence of fungus and scabies was higher than other studies, while dermatitis occurred less frequently than previous reports. Although not statistically significant, we believe that wet work and occupational contact with nursing home patients may have been important risk factors for these conditions.
and fruit farmers 4) . Occupational scabies has also been reported in a hospital environment 5) . Although nursing home staff often visit our outpatient department with various skin diseases, no specific dermatological investigations of their cohort have been carried out in this region. Therefore, we undertook the current study to determine the prevalence of skin disease among nursing home workers in southern Taiwan.
This study was reviewed and approved by the Tainan Health Department in 1999. Among the 21 nursing homes currently registered in Tainan, we specifically targeted the larger institutions with more than 2 full-time employees and stratified them by geographical location. From this group, 11 facilities were then selected at random; one from each area of Tainan city. Between 1999 and 2000, each nursing home was sent a detailed questionnaire to be completed by Taiwan is presently undergoing a dramatic shift in demographic structure due to rapid public health improvements and subsequent life expectancy gains. With 8.5% of the population now aged over 65 years, at least 90 000 individuals require daily assistance at some level 1) . New demands on health care systems have also evolved as the classical notion of filial piety and extended family care declines. With their relatives unable to assume traditional care-giving roles, nursing home services are emerging as both a significant health care industry and employer. Around 11.5% of the nations' 9 million workers are currently involved in the health and community services sector 2) . Occupational skin disease appears to be reasonably common in southern Taiwan and has been previously reported in hairdressers 3) all staff. Questions included job title, job description, employment history, working hours, education levels, patient contact and description of previous skin diseases. A total of 84 employees were recruited, although 9 did not complete the questionnaire satisfactorily, leaving 75 (89.3%) for the final analysis. The excluded staff were similar in age and sex as the examined group. After obtaining their informed consent, workers were physically examined by dermatologists for the presence of skin diseases. Fungal infection and scabies were visually diagnosed using standard dermatological techniques 6) . Areas clinically positive for fungus and scabies were also scraped and prepared in a 10% KOH solution for microscopic laboratory analysis. Of the other skin diseases, xerosis was defined as skin with dryness, itching and scales. A grade of xerosis severity from 0 to +4 (mild to severe) was also assigned to this condition 7) . Dermatitis was visually diagnosed as previously described 3) . All data was entered into a spreadsheet program before being analyzed by JMP statistical software (SAS Institute Inc, 1989-1999). Multiple logistic regression was calculated using the presence of skin disease as the dependent variable and various workplace items as the independent variables (odds ratio, 95% CI). Variables were chosen using the stepwise selection method. The odds ratios for each job description were derived using the remaining job descriptions as the reference category (i.e. health care worker/not a health care worker). Odds ratios for age and duration of employment were calculated using increasing increments of 1 year in age and 1 year in employment duration respectively.
Statistical associations between selected workplace tasks and the presence of specific skin diseases were also investigated using the chi-square test. P values above 0.05 were regarded as statistically insignificant.
Our subjects consisted of 67 women (89.4%) and 8 men (10.6%), with a mean age of 40.9 years (S.D.11.9) and median age of 45 years. Their age ranged from 18 to 69 years, with most aged below 40 years (40.0%). Employees working 40 or more hours per week were considered full-time and accounted for 74.7% of the total population (Table 1) . Although the mean employment length was 2.5 years, more than one third of employees (38.7%) had worked in their current job for less than a year. The mean working week was 39.4 hours, but 42.7% of all staff reported working more than 48 hours every week. Senior high school (36.0%) and primary school (29.3%) were the most common education levels achieved by staff. No employees had education beyond the bachelor degree level. Health care workers represented more than three-quarters of all employees (78.7%), followed by administrative officers (9.3%), miscellaneous workers (6.7%), and food service workers (5.3%). More than half of all female staff (56.7%) were employed as patient service workers and one quarter (26.9%) as nurses. By contrast, only 12.5% of the male employees were patient service workers, while there were no male nurses or kitchen staff in our study. Most male staff were categorized 'miscellaneous', including managers and owners. Many employees undertook multiple duties involving patient contact regardless of their job description. Statistical analysis Logistic regression calculated using the presence of skin disease as the dependent variable and workplace items as the independent variables (odds ratio, 95% CI).
c Odds ratios calculated for each job description using the remaining job descriptions as the reference category (i.e. health care worker/not a health care worker). indicated that no demographic items of nursing home workers were significantly associated with the presence of skin disease. A total of 62 workers (82.7%) were involved in patient contact every day, 61 females (91.5% of all female staff) and 1 male (12.5% of all male staff). The most frequent patient contact was moving the patient (61.3%), followed by changing their bed (57.3%), changing their clothes (56.0%) and washing the patient (32.0%). Fungal infections were the most common skin diseases diagnosed during this study, affecting 21.4% of all staff. The prevalence of fungal subcategories were as follows: tinea pedis (8.0%), tinea unguium (6.7%) and candida paronychia (6.7%). Ten workers were diagnosed with xerosis (13.3% of all staff). One staff member had xerosis of both the +1 and +2 grade. The average age of xerosis cases (42.5 yrs) was higher than the general staff population (40.9 yrs), although this difference was not statistically significant (p=0.11). Eight employees (10.7%) were clinically positive for scabies, with one case confirmed by microscopic analysis (1.3%). Dermatitis and papules of unknown etiology were diagnosed in 8.0% and 5.3% of staff respectively. All other dermatological problems affected less than 3.0% of staff (Table 2 ). Statistical analysis revealed no significant associations between the presence of fungal infections and washing patients (p=0.19), xerosis and increasing age (p=0.28), scabies and contact with patients (p=0.82) and between dermatitis and washing patients (p=0.94). Fungal infections predominantly affected the feet (68.7% of all fungal infections) and hands (31.3%). Most xerosis sites occurred on the lower leg (90.0% of all xerosis cases), while all staff with scabies had the disease on their forearm (100%). Dermatitis was diagnosed predominantly on the forearm (50.0% of all dermatitis) and upper arm (33.3%). No staff had dermatitis diagnosed on the legs, nor was fungus witnessed anywhere on the trunk during this study (Table 3) .
Fungal infections are a common skin disease among human beings and are often associated with moist conditions of the extremities. Our study revealed fungal infections affecting 21.4% of the total staff population. Tinea pedis was the most common fungal category affecting 8.0% of all staff, which is higher than a previously reported background level of 2.9% in Spain 8) and 4.1% in eastern Taiwan 9) . Tinea unguium was diagnosed at 6.7%, which is also higher than a previously reported background level of 2.8% in Spain 8) . As the relative humidity averaged 70% during our research, we suspect that Taiwan's tropical climate may have been a contributory factor in these elevated results. Wet work, such as washing patients, cooking and cleaning are common tasks undertaken by nursing home employees. Paronychia is also a well-documented occupational skin infection in staff who regularly undertake wet work 10) . Although fungal infections were not statistically associated with washing patients, the existence of candida paronychia on the hands of our staff (6.7%) suggests that wet work may have been a contributory factor in some cases.
Xerosis is usually an aged related condition resulting from the gradual depletion of stratum corneum lipids 11) and natural moisturizing factors over time 12) . Our study revealed thirteen percent of staff with xerosis (10 staff with 11 sites), of which 81.8% were the mild +1 grade. It is possible that Taiwan's high airborne water content helped reduce a certain amount of more severe cases. The average age of xerosis cases was higher than the general staff population, although this association was statistically insignificant. Xerosis was seen most frequently on the anterior aspect of the lower leg, which is a common feature of aging human skin 12) . Therefore, we suspect that the presence of xerosis during our research may simply reflect the beginning of natural skin moisture depletion processes amongst the older employees. Although xerosis acerbated by workplace irritants could not be totally excluded, none of the workers with xerosis had any skin exposure to the lower extremities.
Scabies is a common human skin infection caused by the mite Sarcoptes scabiei and one that usually results from direct contact with an infected person. Nosocomial scabies is an occasional problem for health care workers due to their close and repeated contact with patients 5) . Our study revealed this disease among 10.7% of staff working in 3 out of 11 (27.3%) institutions visited, which suggests that occupational exposure varied from institute to institute. One case was confirmed by microscopic detection, giving a confirmation rate of 12.5%. This low confirmation rate is supported by previous reports of diagnostic difficulty among healthy people suffering scabies 13) . By location, all cases were seen on the forearm (100%) and almost two-thirds also included the upper arm (62.5% of all scabies cases). This body site distribution is similar to a previous report of nosocomial scabies in southern Taiwan where 90% of the affected health care workers had lesions on their arms 5) . Although scabies infections are often found on the hands and finger-webs during nosocomial outbreaks 5) , no staff in our study had any hand involvement. We attribute this phenomena to the consistent use of anti-scabies preparations readily available within some of the nursing homes. Quite possibly some infected workers were only partially treating their infestation rather than totally eradicating it. In these cases, scabies transmission may have occurred between staff, family members and back to nursing home patients. There were no signification statistical associations between the presence of scabies and either demographic items or patient contact duties. Although the community distribution of scabies is not well researched in southern Taiwan, a previous study of eastern Taiwanese has documented a prevalence rate of 1.4% 9) . Therefore, the 10.7% scabies prevalence during our study suggests that nursing home staff in southern Taiwan have higher levels of this disease than in the general population.
Occupational dermatitis may be defined as a pathological skin condition where the major causal or contributory factor is workplace exposure. Three factors are important including contact with irritants, individual physiological factors and environmental influences 14) . The condition most commonly affects the hands. Dermatitis was diagnosed in eight percent of the staff during our study, which is considerably lower than other investigations of Taiwanese hairdressers (83%) 3) and fruit farmers (30%) 4) . Dermatitis occurred mainly on the forearm (50.0% of all cases) and upper arm (33.3% of all cases). Interestingly, the hands were relatively unaffected (16.7%), which is unusual for health care workers as they are often exposed to dermal irritants (such as water) during their daily tasks. However, we did diagnose one case of irritant hand dermatitis that appeared to be caused by the repeated and unnecessary application of anti-scabies medication. Although dermatitis is known to occur in high levels among cooks and kitchen staff 15) , only one of the affected employees was a kitchen worker (16.7%). Furthermore, the presence of dermatitis was not statistically associated with washing patients. The occupational implications of these findings are also difficult to ascertain due to the condition's low prevalence (only 6 staff in total).
Overall, our study revealed that fungal infections were the most common skin diseases among nursing home staff, affecting 21.4% of them. Other conditions included xerosis (13.3%), scabies (10.7%), dermatitis (8.0%) and papules (5.3%). When compared to previous research, our results suggest that fungus and scabies occur more frequently among nursing home employees in southern Taiwan. Conversely, dermatitis was diagnosed at lower levels than in other studies. As the increasing demand for aged care services is a relatively new social phenomena for this country, we anticipate future elevations of skin disease amongst Taiwanese nursing home workers. No statistically significant risk factors could be derived during our study, therefore we suggest that further research is required to investigate the complicity of workplace factors on skin disease.
